NCI-ELMO: A New Method To Quickly and Accurately Detect Noncovalent Interactions in Biosystems.
Accurate determinations of noncovalent interactions in biological systems are fundamental to rationalize the structure and to get insights into the functions and the dynamics of macromolecules. Here we propose a new tool for the efficient identification of noncovalent interactions in proteins. The noncovalent interaction (NCI) method, a well-established strategy to detect noncovalent interactions in chemical systems, is coupled with the libraries of extremely localized molecular orbitals (ELMOs), which allow instantaneous reconstruction of quantum mechanically rigorous electron distributions of polypeptides and proteins. Test calculations performed on different interactions show that the new NCI-ELMO strategy always outperforms the original NCI method based on the promolecular approximation, while it is in close agreement with original NCI analyses based on fully quantum mechanical calculations. The new technique allows for unraveling the network of interactions in biological systems and to rapidly monitor their evolutions with time, with possible consequences on the design of new drugs.